Food quality has increasingly become one of the main drivers of food choice, and attributes such as food composition are gaining importance in product quality considerations. This paper describes food quality trends observed in the international context and the manifestation of these trends within the food industry. From a consumer's perspective, improved knowledge of the composition and function of foods has contributed to many of these food trends. Science-driven health education could continue these positive changes in nutritional behaviour. Consumer health education projects, often called social marketing campaigns, aim to promote awareness of the health and nutritional advantages of foods, on the basis of composition data, in an effort to change behaviour. Agents of change in this process must be believable and trustworthy. To effectively promote healthy lifestyles to reduce the global burden of malnutrition and non-communicable diseases, consumer education requires a wide multisectoral approach. This approach needs to involve various sectors, including government, health professionals, the science fraternity and the private sector.
Introduction
The lifestyle and nutritional choices individuals make influence their quality of life, health and well-being. Individuals base their choices on the knowledge they have gained throughout their life. Current global food trends include increased demand for convenience, indulgence, health and lower environmental impact, whereas in less-developed countries, factors such as price, satiety and availability remain the most important drivers of food choice.
Worldwide, it is generally recognised that food does not just meet immediate nutritional requirements, but can also have a key role in the promotion and maintenance of longterm health. As reported by Pollard et al. (2002) , health factors are one of the main drivers in food choice and consumption. More and more consumers are aware of the health benefits of a balanced diet and good nutrition, and are willing to make lifestyle changes to reduce the risk associated with an unhealthy lifestyle (Peng, 2004) . This has lead to a paradigm shift focussing on the science of food (for example, composition, function, interaction and the food matrix) and an increased interest in food labelling. This paradigm shift has happened within both the international and national research arenas, educational institutes, policy and food standards development bodies, as well as within the private sector.
The four main objectives of the World Health Organization (WHO) Global Strategy on Diet, Physical Activity and Health are to reduce the risk of chronic disease; increase awareness and understanding of the influence of diet and physical activity on health; develop and implement global, regional and national policies and action plans to improve diets and increase physical activity; and monitor science and promote research. Recommendations are directed within the global strategy towards key stakeholders (including member states, the WHO, international partners, public sector and non-governmental organisations, as well as the private sector), encouraging them to take responsibility to bring about these changes. A combination of actions is needed at global, regional, national and local levels, including improving the composition of foods and the responsible communication thereof (WHO, 2004) .
The process of behaviour change towards better nutrition needs to follow a multisectoral approach, with the foundation being science based (Figure 1 ). From sound scientific data, international food standards and policies (for example, Codex Alimentarius Commission) can be developed, and these can then be translated into national dietary recommendations or guidelines that can result in changes within the food supply chain. These recommendations and guidelines need to be conveyed to the consumer through various channels, a process often called health communication. As the consumer-driven trend towards health is affecting changes within the entire food chain, from policy and dietary guidelines to food production and retail, emphasis is placed on communicating these changes to the consumer to further their notion more towards healthier choices.
A consumer-driven trend
The global nutrition situation and resulting consumer demand Undernutrition and the problems associated with being underweight have dominated public health for many decades; however, more recently, health problems associated with overnutrition and overweight have surfaced at an exponential rate (even within developing countries). The WHO (2004) estimates that 1.1 billion adults are overweight, accounting for approximately 26% of the world population, as a result of diets high in fat and sugar, coupled with insufficient physical activity. The WHO indicated that 3.5 million children below the age of 5 years die each year of malnutrition in the African region (WHO, 2008) .
In 2005, 60.5% of adult Americans were recorded as overweight, 23.9% as obese and 3% as extremely obese (CDC, 2006) . Alarmingly, childhood obesity rates have increased three-to fourfold over the past 25 years in the United Kingdom (Musgrave, 2007) . The link between obesity in childhood and adulthood is well established, as is the associated increased risk of developing obesity-related morbidities, such as cardiovascular disease and type II diabetes in later life. Of great concern is the fact that a health survey carried out by the International Food Information Council (IFIC) found that B75% of Americans thought that they were in 'excellent' or 'good' health (IFIC Foundation, 2006) , indicating that their perception of health is out of line with the reality of their health. Such facts highlight the importance of consumer education.
Many developing countries face the double burden of disease associated with the coexistence of overweight and underweight groups within the population. Cardiovascular disease, type II diabetes, cancer, chronic lung diseases and depression are considered as the major non-communicable diseases reaching epidemic proportions in former Soviet bloc states and the low-income regions in the world. In the past decade, South Africa has seen similar trends in the prevalence of chronic diseases, which now form an increased component of the South African burden of disease (Househam, 2010) .
With urbanisation increasing in South Africa, studies on dietary intake show that the general black population is undergoing a transition from a traditional high-fibre, highcarbohydrate intake to a more westernised diet, with an increased fat and sugar content, a lower unrefined carbohydrate intake and an increased intake of animal protein sources and animal fat (Steyn et al., 2006) . These changes are having a significant impact on the population's nutritional status, which highlights the need for restructuring within policy and education strategies.
The South African National Food Consumption Survey of 1999 reported that the dietary intakes of two-thirds of South African children were below the Recommended Dietary Allowances for energy and various micronutrients, including iron, zinc, vitamin A, riboflavin, niacin and vitamin B 6 (Labadarios, 1999) . In addition, the South African Department of Health's 2003 Demographic and Health Survey reported a total of 21.1% of South African men over the age of 15 years to be overweight, and 8.7% to be obese. For women over the age of 15 years, the corresponding numbers were 29% overweight and 23% obese, indicating that over 40% of South African adults are either overweight or obese (Demographic and Health Survey, 2003) .
Although the rates of overweight and obesity in South African adults are lower than those in developed countries, such as the United States of America, the rates are alarming as they are growing at an exponential rate, especially when considered against the backdrop of high human immunodeficiency virus/AIDS prevalence rates and poor public health infrastructure. Estimates from the WHO place the double burden from communicable diseases in South Africa as two to three times higher than that in developed countries (WHO, 2008) . According to the WHO World Health Statistics report (WHO, 2010) , life expectancy in South Africa has decreased from 63 years in 1990 to 53 years in 2008. Altogether, 19% of deaths can be attributed to non-communicable disease (WHO, 2010) . Table 1 shows the top 10 risk factors for death, most of which are directly or indirectly linked to dietary habits and excess weight (Norman et al., 2007) . Given the association of these non-communicable diseases with weight gain and obesity, it becomes critical to reverse the current trends in obesity and overweight prevalence rates. Both undernutrition and overnutrition need to be combated and this can be done through sustainable and effective public health intervention programs. These should include scientific research, development of suitable policies and standards, preventative actions within the food industry and ultimately consumer education (CDC, 2006) .
The burden of non-communicable disease on the African continent and in South Africa in particular continues to demonstrate the potential for improvement (WHO, 2010) . Consumers are becoming more aware of the consequences of their actions and the multiple risks associated with bad dietary habits. Globally, consumer trends such as a greater focus on health, convenience, environmental impact and indulgence are observed. In the South African context, a country divided into developed metropolis and developing rural and periurban areas, taste and price remain the two most important criteria determining food choice, followed by health worthiness and convenience (IFIC Foundation, 2006) . For very low-income consumers, the satiating effect of food is the most important criterion determining their choice of staple foods, followed by price and taste (Duvenhage et al., 2010) . Socioeconomic standards differ greatly within the population; micronutrient deficiencies and a high prevalence of obesity and other non-communicable diseases coexist and need to be combated through an integrated approach. A food-based approach can have a significant role in promoting behaviour change, but relies significantly on consumer education through both private and public sectors.
The United Nations Millennium Development Goals target, among others, a reduction in poverty and malnutrition, and the promotion of education, each of which are determinants of health and have a role in the origin of chronic disease (Househam, 2010) . The increase over the past 40 years in chronic diseases, obesity rates and persistent nutrient deficiencies around the world has augmented the demand for governments and international policies to encourage various approaches to decrease disease risk (Bruce, 2000) . Promoting behaviour change through education is just one of these approaches in line with the Millennium Development Goals.
From demand to supply
Within the private food sector, health and nutrition is becoming the fastest growing sector (Pollard et al., 2002) ; a trend that is often labelled as 'consumer driven' and motivated by increasing consumer concerns regarding health and well-being. Consumers and health experts consider food as one of the causes of lifestyle-related health issues and are looking to food to provide solutions. The increased availability of food products with reduced levels of fat, sodium, harmful fatty acids, additives and preservatives, as well as the inclusion of beneficial substances including vitamins, minerals and other functional ingredients, is a global trend.
Research institutions around the world are integrating nutrition within food research. One such example includes the 2005 integration of the German food research centres into the Federal Research Centre for Nutrition and Food. During the same period, the UK Food Research Institute has changed the emphasis of its science to fulfil the goal of Through supplying food with improved nutritional composition (improving the food supply) and encouraging consumers to make correct food choices (through health communication including labelling), improvement in nutritional status across the globe can be achieved. With the global movement towards better nutrition now involving various sectors, this goal is increasingly becoming more accessible.
A science-driven solution
The role of food composition data Reliable good-quality food composition data for foods for human consumption are considered to be critical for a variety of applications, ranging from nutrient intake data collection and calculation to establishment of nutritional requirements and healthy eating guidelines (Schönfeldt and Holden, 2009 ). Furthermore, consumers often consult product packaging for information about the expiry date, list of ingredients and nutritional information such as nutrient content, health claims and health-related logos. Along with health professionals, and family and friends, product labelling is one of the most important influencers in prompting consumers to make dietary changes (IFIC Foundation, 2006) . Product packaging can therefore be used as a powerful education tool, not only providing nutrient content but also relevant nutritional information about products.
Availability of current and country-specific nutritional analysis of food commodities and the updating of food composition tables are important in order to monitor the changes in composition due to modifications and changes within the supply chain. However, in this context, it becomes clear that such data also enable communication of these compositional changes to the public, through interpretation by industry (for example, provision of information on food labels) designed to encourage healthier food choice (Greenfield and Southgate, 2003) .
One example of the importance of country-specific food composition data is the changes in the nutritional composition of meat over time (Schönfeldt and Gibson, 2008) . Recent studies on meat across the globe reflect the substantial changes over time in the nutritional composition of carcass meat, especially reduction in the amount of fat both on the carcass itself and after trimming in the shop or at home, as well as changes in cooking methods (Chan et al., 1995; Higgs, 2000) . The amount of fat present in New Zealand beef carcasses has, for instance, decreased from 23.3% in 1981 to 7.1% in 1997 (Laugesen, 2005) . In South Africa, similar results have been found, with the average fat content of target-grade beef decreasing from 32% in 1949 32% in to 18% in 1981 32% in , and to 13% in 1991 32% in (Naudé, 1994 . According to the 1999 edition of the Composition of South African Foods, the fat content of lamb was listed as 21.6% (Sayed et al., 1999) , but these data were derived from the United States Department of Agriculture Food Composition Database, which has since been updated. Recent studies on the most commonly consumed South African lamb and mutton cuts reported fat values of o10% on an average (Van Heerden et al., 2007) .
From data to dietary recommendations
In 1992, the International Conference on Nutrition identified strategies and actions to improve nutritional well-being and food consumption globally (Clay, 1997) . Through these, governments were called upon 'to provide advice to the public by disseminating, through use of mass media and other appropriate means, qualitative and/or quantitative dietary guidelines relevant for different age groups and lifestyles and appropriate for the country's population' (FAO/WHO, 1992). There are generally three types of dietary recommendations, namely, dietary allowances, which are nutrient-based quantitative guidelines; food-based dietary goals, which include quantified national targets usually used in planning at national level; and dietary guidelines, which are targeted at individuals (Gibney and Wolmerans, 2004) . These are then further translated and unpacked to reach consumers in such a way as to increase knowledge and encourage behaviour change. Recently, non-governmental bodies all over the world have been increasingly contributing to the aim of better health for all, and are devoting time and funds towards consumer education.
As an example, the changes in the composition of meat over time have had a significant impact on national and international guidelines and recommendations. The Heart Foundation of New Zealand, as well as the Cancer Society of New Zealand (2008), state that the fat content of food products consumed should be less than 10% by weight (Cancer Society of New Zealand, 2008) . The implication of the new compositional data referred to above is that many red meats previously considered to be unhealthy because of their reported fat content in fact lie within the recommended fat content range.
As health is one of the main factors influencing food choice (Pollard et al., 2002) , concerns have been raised about the link between high saturated animal fat intake and cardiovascular disease, and with certain types of cancers (Radder and Le Roux, 2005) . The meat industry has responded to the increased health awareness among con-sumers by changing the nutrient content of meat, specifically the fat content and/or fatty acid profile. One way by which this has been achieved is by modulation of the diet of monogastric and ruminant animals, including the energy content of animal diets. Research has shown that this influences the proportion of fatty acids present in the subcutaneous tissue (Casey and Webb, 1995) . Postslaughtering activities, such as the trimming of visible fat both in the store and at home, and the use of healthier cooking methods, also greatly affect the fat content of the edible portion (Higgs, 2000) .
Meat is a valuable source of many essential nutrients, including protein, iron, zinc, selenium, vitamin B 12 and other B vitamins, as well as essential omega-3 fatty acids. From the information provided, it can thus be concluded that red meat is a non-homogenous food commodity and is changing over time. It is now possible to enable consumers to gain the nutritional benefits associated with regularly eating meat while avoiding excessive energy and saturated fat intake. This can be carried out by considering the age of the animal at slaughter, the amount of fat present, the specific carcass cuts of red meat provided to the consumer and provision of advice on low-fat cooking and preparation methods, using insights gained from the availability of current, sound and country-specific food composition data.
As the cost of unhealthy lifestyles not only affects individuals but also the national economy, most countries have implemented dietary guidelines at a national level to form the basis of their nutrition policies and programmes (Johnson and Kennedy, 2000) . Underlying these guidelines are food composition data, epidemiological studies and other science-based evidence linking certain foods, nutrient intakes and lifestyles to chronic disease prevalence. In this context, food composition data provide a valuable tool for the calculation of nutrient intakes of individuals and groups, as well as aiding in the formulation of nutrition strategies.
From dietary recommendations to behaviour change Despite 'dietary advice being both ancient and anecdotal' (Gibney and Wolmerans, 2004) , and the increased consumer demand for 'healthy' foods, the number of overweight or obese individuals is increasing in both developing and developed countries. Food policies are now being put in place both internationally and nationally, and the food industry has responded to demand by supplying healthier food options, but there are still various barriers to changing consumer's diets and lifestyles.
These include lack of consumer understanding about nutrition information, such as the basic energy content of products and the amounts of different foods they should consume daily. Many consumers are unaware of their weight status and the impact of this on their health. Consumers are also overwhelmed and often confused at the numerous and often contradictory health advice supplied by the media, industry and health professionals.
One example of consumer confusion and misperception is around the association between fat and its constituents (that is, fatty acids) and health. According to the IFIC, the majority of consumers (91%) have heard about saturated fatty acids and their detrimental effect on health, whereas only 36% have heard about essential fatty acids (for example, a-linolenic acid and linoleic acid), and less than 25% have heard about the cholesterol-lowering potential of some polyunsaturated and monounsaturated fatty acids (IFIC Foundation, 2006) . This example emphasises the importance of campaigns that inform consumers about the health benefits of certain fatty acids that use communication of recent scientific findings in consumer friendly language.
Suitable channels should be used to communicate sound nutritional advice to both health professionals and consumers. Apart from industry marketing focussing on nutrition for increased product sales, there is a global trend for industry-funded organisations to initiate consumer education campaigns on the health and nutritional aspects of industry commodities. The main aim of such generic campaigns is to communicate scientifically based information on a food commodity to consumers with the aim of improving nutrition through behaviour change. Another area of nutrition communication is social marketing, in which commercial advertising and marketing experts join forces with health, nutrition and public health professionals to derive a version of marketing that serves social objectives. Social marketing principles are commonly used in supporting behavioural consumption and lifestyle changes, and are mostly based on dietary guidelines, food standards and policies.
Sound scientific nutritional data should form the basis of any such campaign, from policy development through to consumer education. The evidence used, which should form the foundation of any education campaign, should be the most recent, accurate and applicable information translated within the context in which it is to be used. The availability of current and scientifically sound nutritional information, such as country-specific food composition data, which the consumer can understand, apply and trust, has a major role in improving the nutritional status of populations around the globe.
Conclusions
Consumers require accurate, applicable and trustworthy sources of information about nutrition to support informed food choices. It is therefore important to ensure that consumers are informed of new and robust nutrition information to enable them to make the best lifestyle choices. To achieve this goal, the various roles of international bodies, research institutes, governments and the food industry cannot be separated from one another. An increase
